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■ Atetraot ; 

(EP-398067) 

A combined multiple memory array is disclosed 
which includes at least two differing types of 
memory arrays (4, 5, 6) located next to and 
aligned to one another. The individual memory 
cells of the differing memory arrays are designed 
wherein the x pitches may vary in order to allow 
the y pitches to be substantially equal. A com- 
mon set of row decoders (8) provide common 
wordline decoding to the differing memory ar- 
rays. The memory arrays need not have the 
same number of words or bits to share the com- 
mon row decoders. The column decoders (11, 
12, 13) may be separate for each array to ac- 
count for different word sizes. A common set of 
column decoders is possible with equal word 
lengths from each array. A significant savings in 
silicon area may be saved by combining the mul- 
tiple arrays. 



9 * / 



RAM 
ARRAY 



ROM 
ARRAY 



ROW' 
DECODER 



JBE: , EH 



22 



COLUMN 
OEC 



COLUMN 
DEC 



EPR0M 
ARRAY 



COLUMN 
OEC 



© Questel.Orbit 



© b * m & vt n ( j p) © w * si & m 
• ^li.WW^* (a) ¥3-9549 

©Int.Cl. 5 Jrf^!IS#^ ¥/£3^(1991) 1 ^ 17 B 

H 01 L 21/82 

G 11 C 11/41 

17/00 Z 7131-5B 

8225- 5 F H 01 L 21/82 D 
8323-5B G 11 C 11/34 3 4 5 



©ft m ¥2-124305 

©ft m ¥2(1990) 5 £16B 





@1989¥5^16B@^ll(U S)®352,302 






®» b m m 






7. h 








5610 






©% m % 


h W<— • is K — — • 




* h 


• jc^<— ^ >j — 






> • * h »J - h 5544 






©as i a 


* h a— 5 • -f >3 — 




*\ 


-f — X h ♦ 7^ 






• u- K1303 






®ft a a 











m mi b 

2 . R R * 09 «g BD 

( 1 ) t;yf>?»IEiSBT»9T : 

so. sD0««ftaoi»«iict>g»eiBS«>? ^ 1 

Ii5 82 SB 1 Of SCKSL, x -< V 9 n>t3 J8 * 18 

2 # a : & «fc v 

Ifc K 8 2 <7>?a £ « it S £ 3S T x •< ? * /U fit 

ffl^fistt^ssaot'^^^u, mi as m i <o ^ © 
*>j:-?ic«3/aan, aonijffi?s2«)f scwit 
K> . Mr IE t ;u & x f y <fc v y f y r- 



t y tr y f u%n ±3? u ^ t c z> o% 3 © 
a : 

(2) fiQffiSBI (D^aiCtefib, 85S2SB3©^a 

^^wsaro^attt^^s^scT-T^^^yi/fii 
?B*i8Jrtu. jaoffi»ot';u^wir-2)?aT-i5 o , 

Rt^<D*^Bx e-y Vyfy f-fcfcb, 
wJffi-fe/l/fl y f y xttA&Sem 1 «Df a©fi&BC-fe;u 
©yfy?-tliM±SU(,Ni:c:5©SB4<Dfa : 

fJBiasisKa. 

(3) fi&ffiS82<ar*aiC&£LT^.2>?S»<Z)T=i 

-*//)KFS2ai2©#®©t;K^^<tt)-o(cgs 
Ltz'JK. fct>-?©tfy fi9 ffi SB 2 <D 

#ao-6/Koxtry^ic5?j(j±^o^xe-^^$ 



-237- 



tt 3 O # S © t A>4> 0> < t =& - o tc f5S 0 fc 

x tt>-orotr •> h<3*ftu, is(r a sr 3 <o # a 

(4) li(lSe>S2»«fcl/353©#S(Cf$SLTKIB 

( 5 ) i/Vi/y ^*«@?8x-$> o T : 
A/0$*tfyt:yf-*G?a<!:«tCX<fc6-o 



(7) «5 22ROM7U-f«fi^Mk:S«|^rilflE4 

(8) «a©ra-5f-l!>U*«*T»D, Sir 
3 - ? - t A/© S * By ffi R A M t A/0 'X t *> 
-CXCteSOfcXtfc-Cxatry KfiSfiU, 
1)0 E r :a - ? - fe /I/ ifi £1 R A M fc /U<0 x If y 
!C3?»±^L/^xC7^*^^*i:C5WI310 
jij x n - ^ - : as J; y 

y-t/b0£4tflfflffiROMtA/GD 

ICf5 6Ufc'><tt)-O^tyhS«-^0, DDE 

T3-^-1z^tfi)(iER0Ml»/u©xtry-7-(Clt 

K±l?O0>xtr-y^€-#7asB2CD5ij7 r =i-^f- 

(9) «a©x=i-5r-t;u*fiS^T»t), Sf 



Jfl5»¥ 3-9549 (2) 

fl/*M*Tajt>, KR AMfe/KD8*tfffoE8S8 
<0X £t>-oC<fc9£lR<*n. fid E R A M tr VI/ 

o«^^xtri/r-<b , j;aytr5/x j fWbTfc , o, 
fl5E R A M t ;u u^E r => - ? - fe ;u £ ffi u y t" 
yx€-ftt*J:^(CBi!03nTC>4RAM7U-< 

mFKIrr=i-^-<cfAS?n, D0ERAM7L/ 
^©fiujtcsassn. flo«&<DROMt;u£{{s 
^T^D. KsaoR o m i? ;u w «o re sn «a 

£t>-OlC .fcOiBWSn, fi& E R 0 M tr g * 
Bx tyr<6<fctf yt? r^El/T*}^ ffiER 
0 M i: h tt * tf) y f •> ?- fiij E R A M * )^<0 y f 

y?-tl?U<**J:-5lCRi!Sa5nT^*R0M7 
U-f : 

frSMZ-tS V py ^ * filial S8. 

(6) «dsei7T=i-y-(cjs&u, a^ia»©E 

PROMfc;U*il;LTi}59, RE PROM b A/© 
S*tfl)iiEffit!3<aX<!:6-OKJ:'9S3jR£1'K 
a&EEPROMteA/#xtr»*-SJ:tfye»*:« 
b , Kyfyr/p"fifl!!2 7 f 3-jf--t;i/©yt'y 



3 - ^ - t JU<n g >v fit) E E P R O M -t /K5 'X 

b, ii(iiST3-5r-t;u/j5)S(i82EPROMt;u© 
x f y x-C0eff±S?U^x f-*£*a3J3<D 
f ij r n - - : 

(10) fi5EEPROM7U-r«iEEPROM7l/ 

-f t- ^ * gg ih 6 ae «e o ^ ,/ y ^amaious. 

(11) r3-y-^5yic?B1ib > J:l/m20!)^ ; E 

y-7u-r€'tis^ > (trffix^-^r-tt ytr 

STT*aaO-C;u* ffiUT«89 , fiu E 5S 1 © <fc V 

sB2©> ; Ey-7U-fiixt*2'^a5J;i/ycr-/?- 
i» 82 SB 2 © * * y - 7 u -< ® * * y - * a 

A/ty7?lH]©ty^/)!S^J:^(C»2(7)^ ; Ey- 



-238- 



7l/-f £K!S?a8R5 : 
8*82x3 -y-flfcA/tf, © ffl ic ISC H L fc 81 

3. ft no nil 6 mm 

=7 y?L7 9 (RAM) » 

asseasa (rom) , sgmsii^i^Ro 

M (EPROM)fc£087i/-i'*e:y 



**';--tz/u<D7u-nia?&*i*><jgJa*i50> 
srox-, ^y-t/ua^rxascfctfy©^"/ 
ic bu u x iff he A' ar o sus t * «fc 3 tc sajjt a n 

ftCffr 3-if-<rj .fctfjlj 7*3 * 
y - fe A/ O Kic S U t x f v * « J; If y tT y ^ 
tcs^«fc-5icsast3n5. ens, fttc*S!8Si8 

AS I C X t 'J -■fe/KOfijtf-iHic 

ItttrartSSffiffi*^*)*. SC. RAMCt' 
A/tt, HSffifflilE (ROM) fcA/J: 

o A3^sawsj&*iff(iiasKi8K!a (epr 

OM) t;i/it)t)35i:As!l^ 



ttG3¥3-95'19 (3) 

ajeic7i't7u^wntf^5'&i.'». sic, 

a. ? h»tt*«<ft«c t# ass 

t5£fflasi6iw*«i0ffi (as i o «, seta-ss 

csaaaen. *n*-n# 5Hft©iEififiHfcfc ? t 

tCtt-aTBflSnT?? hOttStfT^Wfa- 
*-£lffi*.fcx-y7U'-<'ttlCBe$iJ<*nfc* ; E'J 

^•tij-t/Uttg^xCy^iB^tfyfyf- (S 



>J* 3 « > * y - t * «• IB * X * V - i* A/ t tr y =F 
BS*aj:3 CHIN Ufc trn«, Rr=>-5T- 

IT 4 t fit*. 

tTS'-7 L e&Lt7U'-<'ld;1i£3f{©3>t"a-5i}a 
WS2« (CAD) tttt*-ranT«**aCfc#? 

Ctt3/ya>aV/«^7-ttCO*9*»8iBB 

«»*KBr*±T-B3»*«c*oTna. -> 

»?Z>C SStS1V7t»^i7*fPM-r 
£ $ JM tC tt g * £: fa la />> A' 2> , ffl & <D 0 8} »C 

&o^„ B***y -*A/<ax try f-35«fct;y 



-239- 



fif IS 0 T flfi © f y ?• SS S S3 ta s n * 5B & *c ae ii -r 
bfctf oX, SfcaaSIWEtSiJ 

sa, /taa, 7 >5ta 7 f •t^sgiEsast (ra 

M) , aSEfiSB (ROM) , SSftS&aiil 
AEROM (EPROM) <3ti;i!!)7l/-f Sfy f» 
SUXfflStifcaSEtSIJSXiBa. 

ufc//oT, atfi&nft:Bftsia£Kift?«o 

*J?iW©1fi©SWttKiiD©T3-$r-*&*i* 
y-7l/-f*lll7lfcBtt8HStttt 

(SUBSWKirs/t©©?®) 

fy ?Bi«E1fiSiB«, 7Kl/7«SIK91Sn«!) 

5 tzt&Si tut ft??- 9- 1» 



niBic«^T?>5r > A791:xeflSB (R 
AM) t^UB£EflSI (ROM) UA/2£ 
ttttt*. RAM-CA/1BA0K:9ffi47!iS6fl 
©x/W2£|I;LX<,>£tfR0M-trA'2tt!iJiJSl 
MOt/W7*«*T^«. *n&, RAMt/1/ 
1 «0r£©8:tfilCO^XROM1*A/2©tt4flS0 
iffl«*!H!g!WCtti5*r*-3. 55 «C, RAMfcA/1 

J: tf£_y_£.*ffift* 3. R OMt* 2 liffl JK/BSfi 
BftTW*«HfcO, W- tr y h ©#£&;•;? •&„ 
R A M fe A/ 1 ©««• x f y ?-T- $ SffiHt x 0 . 
0?£ y f » f-T'to&ftfi y X /T> U X £ . ffltt 
£ROMfeA<2©x t*y^#J:tfyty^£^n 
? nx 18J;(fyTTSOT3}*. RAMfeA»1 

« R 0 M t A/ 2 J; 9 /)» * O * £ t> # , tr^ye 
itfyiaxe^$*8a, x i t: ? «• /j\ 

C R A M tr A> 1 © <fc tf R 0 M * A/ 2 © BBIR * 55 C 



ftffl? 3-9549 (4) 
ft© > K U » ! ft * * -Q <) - 7 U © ^ « * © * 

-fcA>£{ii;tX^a 0 t-< 2?9A/1HfH£48M?$ 
8M©** y-7U-ftt«»© SB 8© '> <<!:*>- 

x try ffiiyy ty f-fcfiSilT^a. »1 ©> 
ty-7U-<i:Pifta732t:XT-*S>*A<tS$B£<S 

fS3*nx©9, £ 2 QjCfU- 7 1/41*81 4) 

^•t';-7L/-ricj4UTB5}guao!gsbTacH 
3nxt"*aa© &A/££b, s t;i//p x tr y f- 
© «fc y tr y ^ £ fflU , xfyfliSIWf'J 
- 7 U -< © "tz A/ © X f y =J- 1 tt H £ o T ^ * „ ffi 
ESM ©J:VIB 2©** y -7 U-<©t' A/© yf 
y f«fS±«|Ui\ 

*J?M©±j2B©© J; tfflh©aD / 5, ^a©^a?'j 
£ tt a ft 0 AS £ SI 3S U T fx 3 « T © II tffl ft W W A' 

e-BfioiwanaT-fc^. 



T9J©fi^€'t7-3TR0Mt;U2^(C2*/t«4 
ty ^©ROM^AnscttiiJflgX-S*. RA 
MtA>1©J;tfROMtA/2tt*|l&50!l*X3»9. 
Cy^M^ttSe^SJBsSO^^'j-tA/icigffl 

Pi X- 35 & „ 

RAM7l/-f4, R0M71/-Y5. 
©<fctf?l§iMB&#pJ|)&R0M7L'^6£iaSlt 
fcfil#E1S8ia3 R AM7 U4 4 tt&& 

©RAMtA/1£ffii;lX#r), R0M7U-f5tt 
SS[OROMtJl/2*i^TfiiJ. EPR0M7 
U-ftt®a©EPROM-t2;i/2 UI^TONJ, 

y - 7 U -Y 4 , 5 . * tz U 6 © - O A» 5 * t y - 

©«S©tryh«-31/?-rs. 7Ki/^/^7?- 
7tt, ntyh*^T*at917(CJ;0f7T^- 

^-etcffii^snxast), nitvh^stsa 

^1 Q X. &K>n=f ^ - 9 - 1 1 , 5»J x 3 - 9 - 
1 2, ©<fc^5iJ7-3-5f-T3ic}gK?nx^* 0 
7KL/7/^y7?-7ttfilS17«J;tf18lC7 : 
K t/^fi^fl3©9J© K7Y 7SS4?4. Itt=i 



-240- 



- - 8 tt ffl a <D -f ^ - ? - tr /H 9A»5«^S 
n T 33 9 . }7T=i-^-8ttaaoS8»a9«C<fcf5 
R A M 7 4 , R0M7U-f 5, JUtfEPR 

0M7i/-f nr^a. 

Sf3-y-tA/1 9 tt R A M fc A/ 1 i: y 7} Ifil 
lCt>-;7KSOT33'9, RAMfeA/1 8KCR0 
Mt;i/2«3J;tfEPROMt;i/21ty^lM)fCtr 
yfMgbtl>5. RAMtil/1 , R 0 M * A/ 2 . 
33 <fc V E P R 0 M b 2 1 © x tT > tt ill! eg ft £ 
ttfyffigLXl>^t\ RAM7U-f4/)'5«) 
ffla<0tr-yhS2 5tt5lJx3-^r-1 1 (CffifcS 

nxt^a. ?i r =i - 5^ - 1 1 Bi»ff)f3-?- 

t/U22A»5ffiJ!)c?nT33<9, T^-Jf-tJl- 
22URAMC/H <tX73l«0lC^Sft(Ce , y? : S 

©23icj:'9fiiT=i-^-i 2 ic jgt* * n r 35 o . 

EPROM7U-f6kta»K)ty h $8 2 4 C J; 9 
5ij r 3 - $r - 1 3 Kfg&snT^So 

7 K U J* A "/ 7 ?• - 7 »r U ^ 7 K U 3 £ SIR 
St. SltlM 7 33 <fc CM 8 C 05 o T ^ 6 7 K U 2 



RBHF 3-9549 (5) 

-11, 12.«£CM3IC<{:9tt83nft. t 
<DtSS3, $a<n!S»99 0-otf figj&fcfcO. ra 
MtJUl , ROMfeA/2, 33<fcC7E PROMtlb 
2iro§t7/rSI«5n3.CttC)&*. m B5 IC . H 
x=i-^-^R AMtM . ROMt^l/2, jffc 
(iEPR0M2 1©-O/)>5fi?»<0tfyf««-jSJR 
-srSo Mf3-^-1 1.12. 33 «fc CM 3 tt 8 

SRAM7U-Y4, R0M7l/-f 5, itttEP 
ROM7H , 6tC«OTJ!fi©-ASa*)51i;iCt* 

<^ . R A M -fe /H , ROM12 7I/2. 33 J: E P R 

ttOCffifflTSil ttfT* SOT. CCttt-ffl 

4 <0 5?J <D ffl ® £ SB 3 I3 IC 
^T. IB^©«|jg*^-9'<DICSB2iaiCffiffllyfcfflf 
£SB3ilu:8!jgOT35a. SB 3 0C33Wa»8tt 
SB 2 El IC 33 (3 3 t> © t iq U T 35 5 . 3iH1?Jl/ 



a - * - 1 1 . 12. e<fctf1.3tBe»tooT 
^ a ; 3«iv;i/f-7u^+f-i5tt^20©fij 

f3-?-11, 1 2 , 33 J: 1 3 <!: IS) U « it ? 

JS&a n t t> * # , jiJt 3 - if - 1 6 ic ffiis s n 

T^a^OiiJiblClS&OOtry I* 2 6 £ tfil * T <^ £ . 
C<D«J/3£IC33^T . BW43Mlvfl/f7l/?* 
-1 5 Si & - <»V\t ^ - ¥ - *\ 6(C:j:0Ea 
DDttSnTl^.g). L/frU, cniCttRAM7U 
f 4 . ROM7U-T5. 33<fctfEPROM7H' 

SSI". 

SB 2 0 33 <fc VSR3 0K33VT , 7 U 35 A: 9 0 

e ? h 0 a «■ u < ? a &s « & . st7i/-f 

« . RAM7H'4IC20O:i/J?* l 9, R0M7 

90T¥#tf RAM7U-T 4fi?y«CJS«$n, R 
0M7L"f 5CB8«5?n^^ CtCiS. -ffl 



-7U-f«-ffl^*31**Ci:«CJ:i3ffliHO/)"a:^'a: 

a>/W7-tinj, a t) a" -7 * - ? - # * -t 
tr 33 j: u n a a . »*if>*y-t 

^t';-7L"fK:>4bT^i , T*ilt//T-8«„ 

a^oxt i ;-tA'«STS^t';-7i/-YCy 

S"jroS7u-Y«ci!fT'2)£S"9(D>t-';-t;i/*i)?ic, 

^ tc iC S3 -2> „ iKC fjT3-if-SSSyfy 
f-33J:V^®xty^£iffi*aj:3K:fii!ia?&„ 

-t y-tefl/CMift. E«IC7t/-f 33*tfr3- 
^-^ajiOKIftffiniJJCtto TB2SU, fflS(C» 



-241- 



B'J Ci ffi tS 55 e tC W , fctiti. ffi^W83*pIf]ifi 
&#pJAH2ia8II ( E E PROM) , liiSiOi 
82 1SK a (PROM) , t}*vm%tfimBto 

^.pjfliiassetass (earomj 

AM) , HSKfflSS (ROM) , ?BSWffl&* 
pj flE IS £ H2 1§ £5 Si (EPROM) , 2 fctt* CD» 

o a> <o «a e t* , otr-y ?*£&i,tc7 1>-< 
r t- 35 a . 

SB10«tt3ROD6?(«lRAM-eA/i3d;irROM-t 



?5B3¥ 3-9519 (6) 
SB 3 0tt*BiW© (ISO 9? 11010 7 0 ? i»0T8 

1 RAMtA/, 2 ROMt*, 

3 SiftffilSSE^fA, 

1 4 86M-y-7V-f 

ft 1 A #lffi± A S M ft 

m m * w nit fl'J 



r - r 

t 





I — xi — H 








t 






Y1 






1 


i • 





FIG. 1 



77^= 



9 ' , 



nl 

"7 H 



•7^ 



2 

7u/ 



21 

7 ^ 



-23 



EE 













1 















22* 



FIG. 2 



FIG. 3 



"lLttt — | S J 











7^ 





-23 



25 



-24 



-26 



-242- 



